Aiming at the current limit value of six steady-state energy indexes, the current radar method is used for reference. A method of comprehensive evaluation of power quality based on improved radar method is proposed, which improves the power quality index Type radar pattern to represent the steady-state indicator. Each of the main indicators corresponds to a partial ring, and the angle of the annular portion is mainly affected by the size of the weight. Compared with the previous radar map method to maintain the independence of the indicators and a single indicator of the binding data assessment. The method has the advantages of good feasibility.
Introduction
Electricity as a commonly used energy, not only economical and easy to control and conversion. The application of energy has become an important indicator of the level of national development. In recent years, with the continuous development of industrialization and national economic level, the whole society is more and more practical to the power, the power quality requirements are gradually improved, the quality of power quality is directly related to the entire power market economic benefits. With the adjustment of energy structure and the rapid development of national economy, long-distance DC transmission and large power grid interconnection to the fundamental changes in the structure of the grid, the resulting AC and DC hybrid operation of the power system and the increasingly variable power grid negative characteristics , As well as the non-liHow to cite this paper: Pan, A.Q., Zhou, J., Zhang, P., Liu 
Indicator Normalization and Selection
The primary objective of the evaluation of the power quality indicators is to select the appropriate indicators. First, the indicators should be normalized.
(1) Frequency deviation
f z is the real-time frequency value, f N is the rated frequency value, K f is the normal value of the frequency deviation.
u z is the real-time voltage value, u N is the rated voltage value, U q is the voltage deviation GB allowable limit, K u is the voltage deviation normalized value. 
Pst z is the real-time flicker value, pst q is the voltage flicker GB allowable limit, K p is the flicker deviation normalized value.
(4) Harmonic distortion rate
A is the real-time harmonic value, K A is the harmonic distortion rate normalized value.
(5) Odd harmonic voltage content
H a is the first harmonic value, H 1 is the fundamental harmonic value, H q is the odd harmonics national standard allowable limit, K Ha is the frequency deviation normalization value. 
u c is the voltage three-phase component, K uc is the voltage three-phase imbalance normalized value. After normalization, the indicators are kept at the same level, roughly 1 as the limit, the closer to 0 indicators of the better performance. Excellent indicators in the evaluation of power quality indicators cannot play a corresponding role, and will require the need for composite single index number too much, causing interference to the calculation, should be excluded. Such as odd harmonic voltage from the third harmonic to twenty-fifth harmonic, a total of more than a dozen indicators, if all are evaluated, the index is too large and meaningless, so from the odd harmonic, And for the rest of the indicators, the normalized indicator with a target value less than 0.1 should be excluded and the remaining indicators should be retained.
It should be noted that short-term flicker indicators should not be part of a comprehensive indicator. As shown in Figure 2 , short-term flicker assessment results in the vast majority of time is quite good, but the occasional jump, which is different from the other indicators of change, if and other indicators together, it will affect the comprehensive Index value, but also cannot observe the original indicators appear in the transition time period.
Empowerment Algorithm
After selecting the appropriate metric, you should calculate the weight. In this paper, subjective analytic hierarchy process and objective entropy weight method combined with the subjective and objective complex weights.
Analytic Hierarchy Process (AHP) as a way to determine the subjective weight, divided into four steps: the establishment of the hierarchical hierarchical structure of the problem, determine the comparison matrix, the calculation of weight [10] .
Hierarchical hierarchical structures can usually be divided into target layer, criterion layer and scheme layer.
The comparison judgment matrix represents the comparison of the relative importance between the present level and its associated units for the previous hierarchy, and the scale of the importance is shown in the following Table 1 and   Table 2 .
Each column of the judgment matrix is normalized:
The normalized judgment matrix is added in rows:
Make Ai normalized, seeking weight:
Let the weight values be sorted by weight vectors:
Entropy method is a kind of typical objective weighting method. 
where X ij is the value of the i-th evaluated object under the jth index. The original matrix is dimensionless:
In the case of the jth index, the proportion of the i-th evaluation object is p ij :
Calculate the entropy e j of the jth index:
It should be noted that the greater the difference in the index value of each item to be evaluated, indicating that the greater the amount of information reflected by the indicator, the smaller the entropy. While the entropy is too large, indicating that the information provided by the indicator is very small, you can
give it appropriate to remove it.
The difference coefficient h j of the jth index is:
Calculate the entropy weight j ω of the jth index: After obtaining the subjective and objective weight value, it will be merged into subjective and objective compound weight： After the normalized weight of the comprehensive index is determined, the fuzzy evaluation method is used to classify the obtained index.
It is very important to use fuzzy mathematics to deal with the problem of power quality evaluation and the selection and establishment of fuzzy model.
The validity of the membership function directly affects the credibility of the final judgment [13] . The quality evaluation can be described by the five-level fuzzy evaluation set V {excellent, good, medium, qualified, unqualified}, and the evaluation criteria of the comprehensive index are shown in Table 3 .
The establishment of a single factor evaluation matrix for each sub-index of power quality is the most critical step in evaluating the quality of power. In order to establish the univariate evaluation method of the index to be evaluated, the membership degree of the subordinate index of a specific power quality should be determined on the basis of establishing the membership function density function. Since the index is ambiguous relative to the two quality levels, the membership function between the two levels can be quantified for the five quality levels of the division, where Z 1 and Z 2 are determined by the actual The situation is determined, X is the index limit.
The index corresponds to the membership function for the excellent quality In this function: the value of parameter K is determined by the national standard limit, preferably 1 4 X ; n = 1, 2, 3.
The index corresponds to the membership function for the unqualified quality
In this function: n = 4.
The above model can be used to describe the relationship between the two quality levels, rather than the membership of the overall qualified range, by describing the membership of the individual quality evaluation index relative to each quality level.
Case Study
In this paper, three substations in Shanghai are selected to analyze the energy quality indexes of 2014, and the evaluation indexes and corresponding statistical data are shown in Table 4 .
Through the consistency test, we can draw a reasonable index weight. In this paper, we select the priority judgment, frequency deviation > odd harmonics > harmonic distortion> voltage deviation> imbalance in the evaluation of power quality in [14] . The subjective weight is calculated by analytic hierarchy process and then entropy The objective weight of the three sites is obtained, and the weight of the subjective and objective weights of the three sites is obtained. Tak According to the principle of maximum membership degree, the fuzzy evaluation results of three sites are as follows: S1 is good, S2 is passed and S3 is excellent. The results of this method are shown in Table 5 . Figure 2 . S1 site measurement data from the radar map. It can be seen from Table 5 that the method is in good agreement with the results of other evaluation methods. It can be seen from Table 4 that the harmonic distortion rate of the substation S2 is excessive, so the power quality should be unqualified, and only the gray correlation method is correctly evaluated with the method, It can be seen that by selecting a reasonable classification interval, this method can effectively classify the power quality and prove the effectiveness of the method.
Conclusion
In this paper, the entropy weight method is used to effectively restrict the exces- 
